In many experimental systems, proinflammatory stimuli exhibit proconvulsant properties. There are also accumulating data suggesting that inflammation may contribute to epileptogenesis in experimental models as well as in humans. Using two different models (Lithium-pilocarpine induced-status epilepticus (SE) and rapid kindling), we address this issue in the developing brain. Using P14 Wistar rat pups, we showed that inflammation induced by LPS results, after SE, into a more severe disease in adulthood. The main histological feature was an active gliosis that was observed only when inflammation and SE was combined. The use of a kindling model at P14, a model where seizure progress without any neurodegeneration, permits to show that systemic inflammation is responsible of an enhancement of epileptogenesis. The role of inflammation should be further explored in immature brain to identify therapeutic targets that may be relevant to clinical practice where the association of inflammation and epileptic events is common.
Introduction
Febrile seizures (FS) are seizures triggered by fever that occur in 3-5% of children between the age of 6 months and 5 years (Berg and Shinnar, 1996) . In humans, retrospective analyses have considered FS, in particular prolonged FS, as a risk factor for the development of temporal lobe epilepsy (TLE) (Cendes et al., 1993; French et al., 1993) . Currently, it is not proven that FS is responsible of epileptogenesis leading to TLE. FS can be a symptom of other factors that lead to the epileptogenic process. This question is particularly complex, because prospective studies in children with FS have not yet demonstrated the development of TLE.
Many experimental models of FS have used hyperthermia. However, very different physiologic mechanisms underlie fever and hyperthermia (Berg, 1993) . A treatment with bacterial endotoxin lipopolysaccharide (LPS) permits to induce inflammatory mechanisms as with fever. In many experimental systems, proinflammatory stimuli exhibit proconvulsant properties (Vezzani and Granata, 2005) . Recently, the involvement of interleukin-1 (IL-1) pathway in epileptogenesis has been suggested (Ravizza et al., 2008b) . The role of inflammation as a causative factor in human epileptogenesis has also been explored. An association of prolonged FS and TLE with hippocampal sclerosis with a polymorphism in the promoter of IL-1β gene (IL-1β-511T) was reported (Kanemoto et al., 2000; Kanemoto et al., 2003) . These data have been challenged by other studies (Buono et al., 2001; Heils et al., 2000) . However, a recent meta-analysis suggests the link between IL-1β gene polymorphism and TLE (Kauffman et al., 2008) .
In order to mimic human disease condition, it seems important to understand how inflammation may affect epileptogenesis in immature brain. However, few data are available. Using the lithiumpilocarpine model of SE at P9 and P21, it has been shown that agedependent brain inflammation induced by SE and vascular changes were associated with epileptogenesis, suggesting that these phenomena are implicated in the mechanisms underlying the occurrence of spontaneous seizures (Marcon et al., 2009 ). When LPS is given prior to systemic kainate injection or prior to short hyperthermic seizure, it results in a long term modification of brain excitability (Auvin et al., 2009; Heida et al., 2005) . However, recent data suggest that inflammation in developing brain causes by itself a long lasting increase in seizure susceptibility (Galic et al., 2008) .
Here, we studied the role of LPS injection on the epileptogenesis in the developing brain. For the first time, we have used two models responsible of epileptogenesis in immature brain: the lithiumpilocarpine model and a rapid kindling model. We used lithiumpilocarpine in P14 rats with or without LPS injections. Then we studied the rats 3 months after the initial SE to examine both epileptogenesis and long term histological changes. Moreover, we used a rapid kindling model to study epileptogenesis in immature brain without any acute neuronal injury. It is the first study in immature brain exploring the effect of induced-inflammation in models of epileptogenesis. 
